Junctional types in the tissues of an onychophoran: the apparent lack of gap and tight junctions in Peripatus.
The Onychophora are a rare group of primitive invertebrates, relatively little investigated. Tissues from a range of their digestive, secretory and excretory organs have been examined to establish the features of their intercellular junctions. Glutaraldehyde-fixed cells from the midgut and rectum, as well as the renal organ, mucous gland, salivary gland, epidermis, CNS and testis from specimens of Peripatus acacioi, have been studied by thin section and freeze-fracture electron microscopy. Adjacent cells in the epithelia of all these tissues are joined by apical zonulae adhaerentes, associated with a thick band of cytoskeletal fibrils. These are followed by regular intercellular junctional clefts, which, in thin sections, have the dense, relatively unstriated, appearance of smooth septate junctions (SSJ). However, freeze-fracture reveals that only the midgut has what appear to be characteristic SSJs with parallel alignments of closely-packed rows of intramembranous particles (IMPs); these IMPs are much lower in profile than is common in such junctions elsewhere. The mucous gland, testis, rectal and renal tissues exhibit, after freeze-fracture, the characteristic features of pleated septate junctions (PSJ) with undulating rows of aligned but separated junctional particles. Suggestions of tricellular septate junctions are found in replicas at the interfaces between 3 cells. In addition, renal tissues exhibit scalariform junctions in the basal regions of their cells. Between these basal scalariform and apical septate junctions, other junctions with reduced intercellular clefts are observed in these renal tissues as well as the rectum, but these appear not to be gap junctions. Such have not been unequivocally observed in any of the tissues studied from this primitive organism; the same is true of tight junctions.